Background: Agitation is a common feature of bipolar disorder and schizophrenia. Previous research indicates that specific symptoms impact caregiver burden in these conditions, but the impact of agitation on caregiver experience is poorly understood. The aim of this study was to characterise caregiver burden in providers of informal care for patients with bipolar disorder and schizophrenia who experience agitation.
Background
Agitation is a syndrome commonly experienced by patients suffering with psychiatric conditions, such as bipolar disorder or schizophrenia. Previous definitions have included restlessness with semi-purposeful or excessive activity, irritability and an unstable clinical course [1] or excessive motor activity, verbal aggression or physical aggression with behaviours in line with emotional distress [2] . In some cases, it may progress to aggression or violence; however, this is not a defining aspect and the exact association between agitation and violence is unclear [2, 3] . Recent literature recommends verbal de-escalation and changes to patient environment as preferred first line treatment options followed by pharmacological intervention, with restraint as a last resort [4] . The impact of agitation on the healthcare system has been previously described; a 2013 analysis of Spanish Acute Impatient admissions identified that agitation increased the cost of an admission between €282 and €822, dependant on the interventions required to manage the episode [5] . However, the impact of agitation on costs to the healthcare system for community dwelling patients is not well known.
Although agitation states from mild to severe and their characterization have been previously described, there has been a failure to reach a consensus on the definition of agitation [6, 7] which has been recognised as one factor underlying the lack of epidemiological data in this area [8] . Previous studies that have reported on the prevalence of agitation focus on emergency hospital or clinic attendance; a European study found that 4.6% of psychiatric emergencies were attributed to acute agitation, of which half of the patients had a diagnosis of schizophrenia and a quarter had a diagnosis of bipolar disorder [9] . Conversely, a US study found that 52% of psychiatric emergencies included agitation to some degree; [10] the discrepancy between the two studies is likely a result of differential definitions and an under-diagnosis of mild or moderate episodes [9] . The data from these studies indicate that agitation is observed in psychiatric emergencies, but do not provide insight into the day-to-day burden of agitation in the community.
The deinstitutionalization of metal healthcare in the last 50 years to community based care [11] has shown both economic and patient centred benefits [11] [12] [13] . However, the relocation of patients back into the home, in combination with insufficient provision of services, has increased the role of family and friends as care providers [14] . This increased burden on the patient's family and friends often results in a negative impact on the physical and psychological health of caregivers themselves [15] . Furthermore, informal caregivers of patients with mental health conditions experience a higher burden in comparison to those providing informal care for patients with chronic medical illness [16] .
The emotional, physical, financial and social burden associated with caregiving for those with schizophrenia and bipolar disorder has been previously reported [17] [18] [19] [20] [21] . This may partly be attributable to the high levels of care psychiatric patients require; previous research reported that 44% of informal caregivers for patients with schizophrenia and 65% of caregivers for patients with bipolar disorder have over 32 h of contact time with the patient a week [22, 23] . The impact of specific patient behaviours, as a result of particular psychiatric diseases, has been previously explored against the experience of caregivers. Schizophrenia symptoms termed as 'positive' (e.g. hallucinations) have been shown to result in a higher caregiver burden than 'negative' behaviours [23] . Additionally, 89% of bipolar patient caregivers reported moderate or high burden as a result of disease-specific behaviours [21] . For example, patients exhibiting symptoms such as hyperactivity and irritability were reported by caregivers as the most distressing behaviours [24] . Whilst some similarities can be drawn between the symptoms included in these studies and those experienced during an episode of agitation, there is limited research on the direct impact of agitation on caregiver burden. By meeting this evidence gap, the awareness and understanding of agitation would be improved within the community setting in addition to insight into the impact of agitation on the respective caregiver's quality of life. The following study has been conducted to understand the experiences of informal caregivers for patients with schizophrenia or bipolar disorder who experience episodes of agitation.
Methods

Study population
The study was a cross-sectional patient and matched caregiver survey of patients diagnosed with bipolar disorder or schizophrenia in the UK, Germany and Spain between October 2016 and January 2017. To be eligible to participate, patients were required to be 18 years or older, currently treated in a community-based setting opposed to an inpatient setting, have schizophrenia or bipolar disorder and must have experienced at least one episode of agitation within the 12 months prior to completing the survey for which they had seen a healthcare professional. Patients who were currently involved in a clinical trial were not eligible to participate. The following definition of agitation was provided to ensure a consistent understanding 'When people experience an episode of agitation they may feel noticeably more tense, restless, wound up, uneasy or short-tempered than usual. Some people talk a lot more than they would usually or find it difficult to keep still. Sometimes agitation leads to violent or aggressive behaviour but this isn't always the case. An episode of agitation will subside after a while' . Patients were selected through their treating physician or patient support group and invited their informal caregiver to participate.
To be eligible to participate, caregivers were required to be 18 years or older and provide informal care to a patient participating in the study. Caregivers who were paid to provide care to the patients were ineligible. Results of the patient survey are reported elsewhere.
Survey instrument
Patients and caregivers completed surveys either online or via pen and paper, and matching patient-caregiver surveys were linked for relevant responses. Both surveys took approximately 15 min to complete and captured information on; respondent demographics, disease characteristics, burden of agitation to the respondent, awareness of agitation episodes, patient symptoms of agitation, coping strategies for agitation episodes, and treatment satisfaction. The patient survey captured specific information on disease severity, number of episodes in the last 12 months that required healthcare professional support or hospitalisation and current treatment. The caregiver survey also captured questions on their role in managing the patient's agitation, and the Involvement Evaluation Questionnaire (IEQ) "Caregiving consequences of psychiatric disorders" module was also included. This is a validated 31-item questionnaire designed to be completed by caregivers of patients with mental health disorders. 27-items of the questionnaire are divided into four subscales: tension (9-items), supervision (6-items), worrying (6-items) and urging (8-items) . Two of the items are used in more than one subscale. A higher score correlates with a greater burden on the caregiver; the maximum score is 108, across all domains. A full description of the IEQ and how it is analysed has been previously reported [25] .
Statistical analyses
Descriptive analysis was performed on the data with no formal hypothesis tested. The output was dependant on the type of variable described; for numeric variables, the respondent base, mean and range (minimum and maximum values); for categorical variables the number and percentage of subjects in each category were reported. A two-sample z test was conducted to determine a p value and indicate the probability of there being a difference between the subgroups in the population. Missing data were removed from the specific analysis. However, participants removed from one piece of analysis are still eligible for inclusion in other analyses.
The IEQ was scored according to the validated scoring manual. All analysis was conducted using IBM ® SPSS ® Data Collection Survey Reporter Version 7.
Results
A total of 583 patients and 297 caregivers were surveyed across 3 countries: Germany (n = 202, n = 99), Spain (n = 200, n = 97) and the UK (n = 181, n = 101), respectively. In total, 51% (n = 297) of the patient surveys had matched caregiver survey completed, the final sample described here is based on the matched sample of 297 patients and 297 caregivers. Caregiver and patient demographics and characteristics are summarised in Tables 1,  2 , respectively.
Role as caregiver
When asked about recognising agitation, 44% (n = 130) of caregivers reported that they are always able to recognise when a patient is experiencing an episode of agitation, followed by 40% (n = 119) reporting sometimes, 15% (n = 44) occasionally and only 1% (n = 4) never. When asked about interventions, 11% (n = 33) of caregivers reported that they will wait for an episode of agitation to become severe before intervening, whilst 52% will intervene for mild and moderate episodes (16%, n = 45 and 36%, n = 103) and 31% (n = 89) would wait until the episode was moderateintense. The majority of caregivers reported using verbal de-escalation (talking (80%, n = 239), soothing (73%, n = 218) and encouraging (61%, n = 180) during episodes; a small proportion of caregivers reported resorting to physically restraining the patient during an episode of agitation (14% n = 43). When asked about medication, 90% of caregivers reported supervising the patient in taking their rescue medication for agitation regularly (41%, n = 69) or occasionally (49%, n = 82).
Impact of caregiving
Caregivers provided an average of 38.3 (± 40.34) hours a week of care, with 20% (n = 58) providing at least 50 h of care a week ( Table 1) . Out of 297 caregivers, 50 had missing data resulting in a total sample of n = 247 for the IEQ analysis, which is summarised in Table 3 . When the IEQ was analysed by domain caregivers scored highest for 'worrying' , totalling 44.6% of the maximum score, followed by 'urging' (36.8%) and 'tension' (23.7%). The 'supervision' domain scored the lowest with 17.8% of the maximum score. Caregivers in Spain scored a notably higher sum score within the 'worrying' domain compared to German caregivers (53.5% vs. 39.1%); no other relevant differences were observed.
Discussion
Both schizophrenia and bipolar disorder are chronic conditions that have a direct, notable impact on the family and friends of those affected. The majority of caregivers surveyed in this real-world survey were female and family members. The data presented here show that, on average, caregivers are providing 38.3 h of care a week and 69% provided at least 20 h a week. Existing studies have shown high intensity caregiving to have a negative impact on health. Distress, anxiety and mood symptoms have been previously noted amongst informal caregivers of patients with bipolar disorder, and carers themselves are a high-risk groups for developing psychiatric disorders [26] . A prospective study identified double the amount of psychological distress in high intensity caregivers versus non-caregivers and of note, distress was higher in females and those caring for a partner or spouse [27] . However, similarities must be drawn with caution given the distinctly different patient populations included in this survey and the prospective study above, which is likely to impact burden.
The IEQ results derived from this real-world survey indeed show that caring for patients with schizophrenia or bipolar disorder with agitation has a significant impact on caregiver life. In agreement with previous studies using alternative methodologies, caregivers are affected across multiple domains [28, 29] . The values are comparable to previously reported IEQ scores in bipolar disorder, [22] and schizophrenia, [23] with the differences observed most likely attributable to the differences in populations with neither study assessing agitation as a specific subset of symptoms. Another factor may be the countries included in the survey; as seen here the IEQ sum score for respondents in Spain was 1.25 times higher than in Germany. A study comparing the family burden of caregiving for patients with schizophrenia in Germany and the UK found that burden was higher in the UK, a result attributed to the greater reliance on informal caregivers over professional care. Further research is required to determine if the country variance in IEQ scores derived from this study are a result of cultural differences, or differences in the management of these patients that reduces the burden on caregivers in Germany and that may be implemented in other countries. The level of caregiver burden was not affected by whether the patient had schizophrenia or bipolar disorder in this survey. Previous studies of the two have shown differences, [30, 31] which implies that agitation itself may confer a similar burden across the conditions. Of note, IEQ differed with the type of patient behaviours reported by caregivers during an episode of agitation with hostility and a lack of control being associated with higher IEQ. This aligns with previous research that has identified correlations between specific behaviours and burden in bipolar disorder [21, 32] . However, here there was only a 9% difference between the behaviour with the lowest associated IEQ (over excitability) and the highest (hostility) and only 5-17% of caregivers reported violence, hostility, aggression or a lack of control as symptoms they had observed in the last 12 months (data not shown). These data suggest that all symptoms associated with agitation, including those perceived as mild manifestations which are routinely underreported, confer burden to caregivers. Therapeutic strategies that reduce these behaviours will likely benefit caregivers.
From the results of this multi-country survey, despite substantial burden, it can be concluded that caregivers play an important role in the recognition and management of agitation episodes before they become severe. It has previously been reported that a high caregiver burden can be associated with poorer patient reported outcomes in mental health disorders [33] . Therefore, caregiver support must be prioritised for patients managed in the community setting. Whilst existing evidence exploring interventions to support the caregivers of patients with mental health disorders is too inconsistent to draw clear recommendations, a meta-analysis found that therapy and educational support were useful [34] . Future studies should work to ascertain the value of psychosocial support strategies in order to mitigate the burden of agitation. However, patient-focused interventions, including behavioural and pharmacological treatments, must also be assessed to reduce caregiver burden.
Some limitations of the present study warrant consideration. The study was limited to patients and caregivers willing to complete a survey, imparting a selection bias and data that are not fully generalizable. More severely impaired patients who do not have a caregiver and who were unwilling/unable to participate in the study are not represented. For patients recruited via a patient support group, a physician confirmed diagnosis could not be confirmed; however, analysis showed no differences between those recruited through this route and those recruited via their physician. The limitation of self-reported data must be considered; however, to meet the objectives of this 
Conclusions
In conclusion, to our knowledge, this is the first study of its kind to characterise the caregivers of schizophrenia and bipolar disorder patients who experience episodes of agitation, and the impact caregiving has on their lives. Caring for a patient who suffers with schizophrenia or bipolar disorder with episodes of agitation confers a substantial burden. Certain factors including the number of hours of care provided and patient behaviours impact this burden. Caregivers are able to recognise agitation episodes, and will intervene before an episode becomes severe. There is a need for effective interventions to support them in order to alleviate this burden.
